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Review of methodology and application o eco-dficiency
L UBin , YANGJian-Xin~  (Sate Key Laboratory d Urban and Regional Ecology , the Research Center for Eco Evironmental Sciences , Chinese Acadermy
o Sdences, Bajing 100085, China) . Acta Ecologica Sinica,2006,26(11) :3898 3906.
Abgract : Boo-dficiency , as an dfective tool which integrates the sugainahility into the development planning and management
initiatives at company and regond leve , combines the ecoromic value and environmental value. Although there are severd
ddinitionsdf Eco-dficiency , Oreating nore value with less inpacts , ddined by the World Busness Gouncil for Suganable
Development (WBCD) , is generdly accepted. Conpared with concepts such as Factor X and Ecologica Footprint (EF) , Eoo
dficiency mainly focuses on integrati ng the environmenta inmpact and ecororic vaue , while Factor X and EF concern nore on the
ervironmenta inpact. Ceaner Production d concerns about both environmental performance and economic performance.
However, Eoco-dficiency takes economic value in high priority whereas Cleaner Production enphadgzes on the environmentd
impact. There are some methods for cadculating the Eoo-dficiency. Vaue Inpact ratio method is comnonly used , which defines
Eco-efficiency as the ratio of economric vaue of product (service) to its environment inpacts. Snce the god and soope for Eoor
dficiency andyss varies, the cacuation methods for both econonic va ue of product or service and related environmenta impact
has not come to an agreement. Additiondly , some dternative methods like DEA nodd , Eooroogt/Vdue Raio have d been
goplied in ome cases. Eoo-dficiency is applied widdy a conpany ,indudrid and regond leves. At the conmpany levd , Eoor
dficiency gpplication methods vary acoording to the scales of the corrpanies. At the indudrid level , Data Envelopment Andys's
(DEA) iswiddy used because of its objective method to weight various environmentad inpacts. Eocodficiency cdcuaions for
regond indudria sysems have a0 been developed , egpecidly in the product recycling sysems. Research and gpplication of Eco
dficiency in China have made progress in the lag few years. On the bads of introduction of foreign theory sysem, pronotion of
circular ecoromy development by Eoo- eficiency theory and methodology has become one of the hotted topics. Applicationsof Eoor
dficiency a conmpany level have d< developed repidy.

The andyss of Eco-dficiency theory and applications shows that gpplications a the conpany level enphasize on the
practicability, while the ones a the regond and indudrid levds have a trend of nore comprehendve and nore conplicated
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methods. How to reasonably integrate these two methods will be an inportant direction of Ecodficiency theory. Eva udion of
time-scale dfects on the economic val ue and environment inmpact , improverment of DEA nodd , and development of Eco eficiency
methodology that suits to small and mediunt Szed enterprises, are the inportant issues to be wlved. Addtiondly , Eoodficiency
application in wade recycling sysemsis a0 one o the hot points of research.

Key wor ds:eco-dficiency ; ervironmenta management ; ecoromic value; environmental val ue
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Table 1 Ddinitions o Eco-ficiency

Organizations

Definitions

World
Busness Qouncil for Sugainable Development
(WBCD) B!

Organization for Ecoromic
Gooperation and Development (OECD) [
European Environment  Agency
(EEA) [5]
BASF Qorporation!®!

Ervironmental
Finance Qoup- Internationad Fnance Corporation
(EFGIFQ) [
United Nations
GQorference on  Trade And Development
(UNCTAD) [®
Audrdian Government

Department of the Ervironment and Heritage!®!

Industry Canadal™®!

Eoo-dficiency is achieved by the
ddivery of competitively- priced goods and servicesthat sati §y human needs and bring qudity of life , while
progressvely reducing ecologica inpacts and resource intensty throughout the life-cycle to alevel at least
in line with the earth’ s edimated carrying cepacity.

The dficiency with which ecologca reources are used to meet human
needs

Cregting nore welfare from less nature

Udng as
few meterid s and energy as possble in producing our products while kegping emissons as low as possble
and helping our customers conserve reurces

Increasng sudanahility of resources use through
nore dficient production methods

( )

, Srateges that reduce the damege caused to
the environment while increasng, or & least ot decreasng,

shareholder vaue

Producing nore goods and services with less
energy and fewer naturd reurce

The at of doing nore with less, of minimizing cogs and
meximzng vaue
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